Dysfunctional high-density lipoprotein and atherosclerosis.
High-density lipoprotein (HDL) is well established as a negative risk factor for the development of atherosclerosis. Epidemiologic, pathologic, and experimental studies have demonstrated a role for HDL in protection from coronary artery disease. HDL has been demonstrated to reduce the risk from atherosclerosis by multiple pathophysiologic mechanisms. Low-density lipoprotein is a metabolic end product that can be recognized and cleared by specific hepatic receptors with excretion into the bile. However, low-density lipoprotein may also be scavenged in the periphery by the monocyte-macrophage system, with subsequent generation of lipid-laden foam cells. HDL may reduce the atherosclerotic burden by multiple potential mechanisms. HDL can interact with the foam cell to remove cholesterol via receptor-mediated binding, passive diffusion, and alteration of intracellular cholesterol trafficking by ATP binding cassettes. The process of reverse cholesterol transport is a major mechanism by which HDL can remove cholesterol from the periphery, allowing it to be cleared by the liver and then excreted into the bile. However, HDL exhibits multiple additional potential beneficial physiologic effects. Endothelial function and repair is potentiated by HDL. Normal HDL has significant anti-inflammatory and antioxidant activity. Prostacyclin production and improvement in fibrinolytic balance is also attributed to normally functioning HDL. HDL is also intimately related to the metabolism of other circulating lipoproteins. However, multiple clinical studies have identified individuals with a significant atherosclerotic burden despite normal or elevated levels of HDL cholesterol. Clinical conditions associated with inflammation and oxidative stress have adversely altered the normal functions of HDL. Clinical assays have been developed to assess the functionality of HDL. Dysfunctional HDL may be returned to normal by diet, exercise, degree of fat intake, and pharmacologic approaches. Orally active mimetic proteins are in development and have shown clinical promise.